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1 

nftcr> d m-<m^ lutBd urn® t coimm* 9 0 

mh d qttm«s^§ii: , mmEmmmmm.^m, 
=m\<r> mrie d tt^ifii^ d ttziwassi: Mie qi^^q 

jsia^HHW a * ffft 1 <iwz.<m%T®n txmzm 
mmw)m®&&%zmz-?mmm&At. mi 
q m-wm. t mm q ttz&aai 1 miEmmmwrn 

B £ «flS d OMttI L T BUlSEfflfSg 

iums*)iii£3i$ zmmti m&mfeft b t s mm% 

i^msMS<oni!!ea[^S:«(iffli-r^iii!igat^JtitP^ss:ft 
s-jtsjL. Btrte d mz<!K®%<7)mmmiifflm£ 0 * 

n&ijmmixmmnmmnmmL&tfetbzzt 
#qttz&ttsw>istt«6J: o/hsv^ttisaasssA 



2) #IB¥8-6609 9 

2 

mtxmmwmm^mmtm^tztimLt-t 

Z&&m«;S&#t&tf mil E q MZttmicn&ttmtft i> 

4 1 ^ -5 aj^j 1 1-4 i t s^mt -r &mm 1 iejror 

ttUHIMfllSa. 

*tmio** s t ifflEji»K«««^«Mrta^* $ t 

W^OdttSijffllfi^i: qtt^[6]Oqffl$i|Wt^i:^Z 
ffi«««i#fcS«+* d qMMfHS^eiUI^UT 
0 s d q WmSM&^EB* fc . tulS d q WlfflifS- 5 ! 

mt, dqn^a^^^-e^^io^^Bfiiedq 

^z^mi-mmm-^mm^txts 0 , 
z<rbbr««»*», dqmmmzmtD&jjt. mm 
mmm-mco&D t , Bteemimii^co^^ d 
wz^ia^t qHfcza?aH!«:«s-r*ii:*!mat-r* 

50 [000 1 ] 
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ft. 

[0002] 

[ o o o 3 ] ta>u h;i4a«-c»i»sa»oimK 



10 



[ o o o 4 ] ar, tt^ROTttttM0»sa-ffl£ 

ov^TRHB-t*. ^*»»^? Wl^^Gistt 
ft. WWMWSo|lie3«*S:«te-tft*3«ii: LT. BU 

. «HPP 1-2 14 28 7^*-C^Snt^ft« 
K. MW*IM»^#rafcHK*E*4>Z&H«S:* 

[ooo5] a*: s zffitT/wctjttftststiaiiiawii 

S&fti&ao (Si ) «£Sttft. 
[0006] 
[ftl] 



Vl, 

0 



_ , /. MM d 



Ri+ 



dt 



M n 

~T7 



M d 
L s dt 


0 


i u 


0 


M d 


i m 


L, dt 


Ri d 
L, dt 






-p* 


L, dt 





[0007] ZZX\ in. iu«*il-WlBffi£ ; FMfc: 0l#&-*«O|sHlsaaL pUWflRT**. ■! 

Siift-^IMWd|iSU t 'qtt€»£-C'J> , 9s vid. vi, IS 30 rttg&frk* iB^fcfcJ:4£i&#*£^Z&»iiiR 

^ie. i ii,tt«i.«i.iai(eFflitaax4ra: iM*i*i/t. 

«IWdttRtJfq«|«a["e*ft. *fcs Rd, Ljtt-tfL^ [0 008] 

hy&mnvsRx.wy*'9*yz> m±m.4yy?* [&2] 

d d 

(li'id-L, i ld )— — L! i i,) — Vt* 

dt at 



&>.,=- 



[00 0 9] fcUo^J&^IUCJSSSrft^-rft^*^ 

&3® & ft - fc *<WCfc ft . 

[00 10] 40 

1-2 142 8 7-94MWcE«W**CU, fSm&fiUil 

vmmmx'h ft **. s-fft ja&ctsff Lit o . mt^s 

[00 11] 2ott<OZ<«Ktit*fiH5Jirf6^r«T 
ti (K2) wWOt^At, JtSHMg^g*%IiS 
*4:$:oTL*3fcft, tf#**0£&ftifi<Ml5£f§J£ 
#¥L<SvUi, 7 4A^£ffl^T¥flHttftiJ[E?g 

[0012] *50 



tbfetbtz d Mtf-foco d «r-<WES t . l?IEdW^(6jtW 
ffiffl H# 9 0 ft-CJb ft q W^rtl*) q Hh-lWtSK t wzffl 

q*lrtrifiI«Oq«lZ»:«SR3&ft€t6Z»fiSa!ilSll»S:* 

U HllfEftSiiS^gCA^BiifEqttZ^K^T^aU 
T EZffli8$€I!j«8<OB£&J£ £ ft iSJKlft^S 
A t . bu15 q tt-ftUSS t tfffE q ttZtfM M EHffl 
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mmjm%ft*% BSriuisd Mia-mmx-mnLzm 
jmmmvftj) tzim lx mi h 

[00 13] 

~?hZ\bifiX'%h. 
[00 14] 

[0015] (m ggftffl) 12 1 li^n^m 1 comm 
t. 

[0 0 16] HltCfcWt, 10 0ttZffl8S#*»ttL 
l 0 2tiPWM^yn'-^ s KMttaLfflHtfuaL 10 

e\mm/m±.mm.m. 10 s\izM/E.mtm 

1 1 Oi;£-f^D«5aS3f§S, 1 1 2tifl0gt§, 1 
1 4liflt$NHk 1 1 6li«a[WJ«H», 118a, 118 
b. 1 1 8cl±*ft*'ftmSE&aj3§s 1 2 0, 12 2ti* 



Effl/ZffiSa«*L 12 4ttZ<ttKSHtJSHK 12 6te 
jS£*£5eS|A, 12 8»4j»«6Jl*|B, 13 0li«JSS 

[0017] 02(i!il^mi)«OZ<J:iK^B#^^ 

hwmM%<r>m&ttwrm%mx'b& . 

[0018] Oho J: 3 KiSS ft£§^«Kj8PiJffllS 

■towc* jsthk 02, s 3 srfflwc 

SflSti. 

[0019] ^*o!^mSfi^lffliliak|SI1tlc, PW 
NM >vW 1 0 2{Sm»Ti$l|ffllS 1 1 6*»£>tf>IWffllfflre 
T**«Etfrfrtf[t:fl!-5fcA/^S^>fi^=ffl»SW 

[ 0 0 2 0 ] i E.mmmn®m 1 0 0 tea&sfi 

ft-fil* 7 )— i^^tSS i 1 a , i 1 b , i 1 c £^ 
m.mi 18a, 1 18b, 1 18cWl*ftt*iiJ 
?l, ZZX\ -d^WXMiJiLhh^ibO, BP 

[002 1] 
[&3] 

ii.-t-Li»+iit=0 
[002 2] b^tmX'h&<7>X\ £fSOo*.W»f 

[0023] xizm&wmi 104(1 !M€i)^m 

[0024 ] 
[»4] 



k - [ k 



■ ] 



[ 0 0 2 5 ] coX 0 fc4i* k s EMBSS«S£etf>«£ 

£ b mmb % 0 . ffi*oi»ew»a«T 

&k&l>. 

[00 26] LT, i-^offlaawRJtfti 1 0(i, ^ 
rt-£ffifc£fcfcI!WB«8B&*tt I id* t wi^msae 
^«1 ii'fcfcfflwc, ^DjI^cos Sr, 
[0027] 
[ft5] 

1 1 1/ 



<i>.= 



("He 



[0028] coWflSCnW't* . 0 
t^«»«^llI(EjaH«8ffifll<»..*»l«Bl 1 2f£ 
b&fctf, 1 1 4 TIMW* ZblzX*)^ nm 

[0029] 3SfclaIlK/#iUH0aft» 1 0 6 «t 0 , 



40 



[0030] 


[*6] 




i .<* 




i 





cos 0 < - sin 0 o 




I h' 


sin 9 o cos 8 o 







[0031] tc»\ fiaai£**9 oiwifiw-iXM 

[003 2] 
[»7] 
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2 
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i »« 
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2 





8 



iib\ i ie*fc3S8S* v l&. HI-, XRO— % 

tttcvamwi 1 1 6 -era? < - h-^y ? mmtf 

[0034 ] £*U4, mtlf. «Sa*aj»l l 8a, 1 
18b, 1 18coaj;Jj£fflVvt, 
[0035] 
[»8] 



[ o o 3 3 3 tcft o x Effl^-aasawBimi * 

y„=ki/j i i.'- i t.)dt - k,Mu (z = a,b,c) 
k « = [ k , k . ] T : 7 a - K '< y * V 4 > 



[0036] fcV^mff^ffiviz (z = a, b, c) 

[0037] ijcfc, 3$sm&o[?i£3&£ft£?&fli 

Miflll8a, 118b, 118c»|liAH, 
[00 38] 
[*9] 



1 .« 



i i. 



1 - 



1 


1 


i it 


2 


~ 2 


i ib 


VT 


VT 


2 


2 


i ic 



[00 3 9] X\ Zffic03E8S®aiid. ii,tS»L, 
Zffi/Zffl£fft§§ 1 2 2T\ Hffl<0*EEf§4*ffivu ( z 
= a s b, c ) 

[0040] 

1*10] 



Vid 



1 
0 



_ 1 


1 


Vi, 


~ 2 


2 




VT 




V| b 


2 


2 


V, c 



[004 1J-C, Zffi^3ea«J±vid, vutcSSttLs 

[0042] 
[»1 1] 

0 



*2«=-~/Nv ld -R 1 -i ld )dt-- 



M 



[0043] 
[R12] 

*«,=-^r/*(v l<( -R,-i„)dt- 



L.L.-M 2 . 



M 



l i, 



X [0044] ICftoT, ZiWKSlWzd, 02,#ftjrC£ 

wmwaatt (*i > R#tt&^Eitei*<» 

[0045] 



20 



30 



40 



:i 3] 



0), 



1 l R *™ 



x^-y^,,--^ 



[0046] 
[»14] 

1 / R« 



6). 



•M 



■ R * i 
X 1 02, 



*50 



[0047] z.ixh<r>2^<7y£tMz, immtmrnz 

[0048] LA>U (»13) ^WH»T-**Z»aaDR 
[0049] jSigftgftAl 26*i (»i 3) 

tt^o-c, *iwfcSfc*^att4msA£«Hi 

«<0|5]!i£3tjt£ft£U au&ft&»B 1 2 8*5 <»1 

IWScoialRSUt L . ti££3£3J&& 1 3 0 t«t "5 
ZJM8JB0M, 02,<7>±#$£J*£U ift£>A J 0j£f§ 

fiffct** J; < M3mttaiII«a.X£&r?& 4 ; t £ 
[0050] flUtf . H3te* LfcJ: 0 £, ZOT&0 

2d amtiufitohmm z o ^ ao 

v tf^Ji>lJg8£5S2g B *>tiWj CflJ 0 1ft £ T St»SSfi«l^ 
[005 H4U, ; i-wizffl/HffljMMi 1 0 8 
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SHift «i**H»l L£*\ *«8WJJH-C*Mii L£ 

sat l, icorfflmsrit , rffl/=jisga» 1 o stc 

[ 0 0 5 2 ] 2 . ZZX'temm<7)W£<r>Rh 0 fcSff 
^HHit^vo^, £;h.fc:J:D«EE«:l*a}-rS3E 

[0053] (&2mm) mz, m owt«Ttt, 

[0054] u»u aaifc-t&iacsMe&^iafcJ: 1 ) 

EiiKausflKNsa 1 :*:* < s»-r***tcfcHefci**B 
■ft. 

[00 5 5] *£"C\ !^SS)liW[Ml«jUgf^tt^ 
I 0 0 5 6 ] H4 {4, 

[0 0 5 7] H4C*JV>T, 10 0{4Hffll$#lfS«S. 
1 0214PWIVH >vW v 1 0 4 <ia«SB8"J»». 10 

SS, l l oa-f-^OflliHWWHI. l l 2<iJn*», l 
1 4liflBHHk 1 1 6ti€aSlJffllSls 118a, 118 
b . 118c tt*;h,-?ft«»tlta!S, 1 20. 1 2 2 J4 
Effl/ZfflSaftS. 12 4ttE<W8SJ6^», 12 614 
a««£»A, 1 2 8ttaUfttt£4lB'?fe«. 
[0 0 58] 2 0 0, 2 0 2J4«S*MISafcSL 2 0 4J4 
lfc«S. 2 0 6tt*£5S^flJSHB"CifcS. 05(4 

j> * . oto J: 3 titztmnwmtimiWfc 

owe, WTEI4, 05SrfflV>T-e<O»f^*»W-6. 

[0059] &i commmmmmmmmmmt mm 
n. 8*01018 114, ®tfc/ffijtm$m% 106, 
z«/=fflS3«» 108, -f ^ o^aawaws no, 
ismwii 1 6<o»mi, yiws*? 

N/WlNJWBSBfc H tTft 0 . EM/zmtMs 12 0, 

1 2 2W-&mm&& 1 2 4 ai&fet,* i <nmm 

[0060)^1 cr&mmx'ti. \B\ffi&m®Mstf. * 
izz&imcojzz ztfo&mx'&rtZMiRLx^ti 



6) WP8-6 60 9 9 

1 0 

82 0 0, 2 0 2-Cie*f«[fc:ja3ftU Jt«»2 0 4Tif 

VW*r&£-f 6. 
[006 1 ] *LT, H5tStfcJtdfc. 
[0062 ] 
[*15] 

I 0 2>| < | 0 S« | 

[0063] (7)^(4, HM««M§2 0 6#\ MS 
*t£5£8 A 1 2 6 SrSHR LTI^t§ 
10 [0064] 
[ftl6] 

I 0 > 1 I £ I * i, I 
[0065] Wflteli. lsnE£K5}ig£2 0 6#, 
«£8B 1 2 8S:iM^L-C*?T§-ti-tj2S*^(c0t- 

[0066] (»3*«W) act. «iaiflB2<0Wt 
WTO. Z«fid!^>ie»«0^#ST'3WSE«J6»*«'J 

20 [0067] *fffi*^)*3 WSSttWfc LT , E&$a?<7) 

[0068] jaT*%^<om3W||tt0l«^»SiMa*! 
ffli^Ktowt, BHmt#!IIU*3&««>l!lW*. 

[0069] a 6 t4*^ss^itcfc it i. tmmMtemm 
wwmfci^-kftmx'foh.ms\zi$\\x, ioo<4 

EfflWSMWWS, 1 0 214PWIVM yK-^, 104<4 
3J£fW&, 1 0 6JiEWlK/»jha5»SS«M». 10 8J4 

30 z«/=fflS!«Mi. i io(4-f^o mmmMM. 11 

2<4inmH, 114(*HHN». li6(ittKMWH. l 
18 a, 118b, 1 1 8cW**lW*attftiB*k 1 
2 0, 1 2 2l4Hffl/ZfflS3ftS, 1 2 4 f4Z&S&l!«i 
1 2 6l43MEIf5SSA. 1 2 8imi%.m%.%BT 

[0070] 3 0 0(4(SHB«aE». 3 0 2 ttJtSSIgtJJ 

[0071] at^i a (ciiftdti^wmHiMffis 

40 BfcOV^-C, «TH6, H7 2rffl^-C-e-iM^WJ-f 

t. 

[00723^1 wn^j^^^is^jffligai; m 
fc, mmm 1 o 4 , mie/ffih^ii^fi 1 0 6 , 
zffl/E=ra^mtf 108,^0 110, 
msfiiWfii 1 6o®j^(4, «£*<oa*-feytf+s^^ 
hmm^m t mtx% 0 , sta /zMat§ 120, 
1 2 2R^rjwawai«» 1 2 4 ou^tm 1 commm 

[ 0 0 7 3 ] $ 1 Rtf 3 2 ^^Jfe^j-C'14, ~»:fimo^ 
50 *$*&a*itjes£W9**Tvvfc#. z<xto4. 



11/28/05, EAST Version: 2.0.1.4 



(7) 



1WIHF8-660 9 9 



1 1 

■[0074] 
[817] 

<p I < = M • lit 

[00 7 5] 
[818] 

4> j > = M • I i o 



1 2 



cos( 0 o) 



* [007 6] tv^Rlffij^fei^-C, {2*B&£2S3 0 0 
tfSHHSl 14tf>SWj£«aEU Witf, 07K*U: 
Xdiz. 

[0077] 

[819] 



sin( 5 o) * 

( 1 / 4 + 2 a ) s S 0 .< ( 8 / 4 + 2 n ) x 

(5/4 + 2n)jrS*.<(7/4 + 2n)* <n: SSt) 

[0 0 7 8] mS&mtm3 0 2^i:*). * [007 9] 

m.m%mi 2 6zmmixmz-£. mo [82 o] 

in>Mi< (1/4 + tn) i 
< S / 4 + 2 n > ii«<< ( 5 / 4 + 2 n ) * 

<7/4 + 2n)/r<*.<2<n + l>* < n : «») 



[00 80] «i§£i4, @3gjlJf«s3 0 2KJ:9, 
aiK*3£«B 1 2 8 taHRUT»f 8*T»Hi*"»fc 

[0081] ($4£Stft) » 1 aWW2ftl«|! 
[ 0 0 8 2 ] f^m«jM&»^J&it£2§ 

[oo83] mste*%mnzmiimm)®®mm 

WV®f&.Z*?-£imTfi& . 08£&Wt, 10 0(4 
=ffliS««W8, l 0 2(4PWM-fyA-;?, 104(4 
$Jg$«2S. 10 6{ilH«K/»jhffi»SSJft». 10 8(4 30 

rffl/zffi^iSs 1 1 oii-r^oja»8i**SL 1 1 
2imn%. 1 1 4w«4HS. 1 1 6\t9smm. 1 

18a, 118b, 1 1 8cJi-t<X-efl«8E»{lJ», 1 
2 0, 1 2 2»i=ffl/Zffl8SttSk 12 414Z&MS 
£S§, 1 2 6(4iSJ£*t£S§A. 12 8<i3Ma(tS6»B-C 

[0084] 400, 40 2ii«BWIJtlKRk 4 0 4 (4 
ffjhfWNHk 4 0 6 J±«®»KflfflS«T'* S . 

[ o o 8 5 3 H9 mmmM®tfw±tiffrm®i-&£ 
[0086] liLheoj; 3 izm&wmmmmmvk 



[ 0 0 8 7 ] m 1 i^ffla&ra^jwigiEj: Fftft 
te , 3J£«Jffi» 10 4, HK/ff jtffi»S3ft» 106, 

zffi/=«s^w8i 0 8, ■t^ r )®mm%i 1 0, 

biwmmmtm tx-h 0 , =3R/zmam 120, 
1 2 2 mzjmm^i 124, a^flugss a 1 2 

6, B 1 2 8<O»fft>»l<OHtel«f:R«T*50 



[0088] *9mm?\t. (813) <5Q##T'£, &Z 

xmrntnk (814) tf54mT*»4z<x««*2d3m 
^tto(3^i.ci:i4, H9^ucio(c, mmmm 

£U«5r^?)T\ *6«ttJtlKB4 0 0atf4 0 2"C. * 

[0089] 
[82 1] 



I 



< L 



< L 



[0 09 0] 
[009 1] 
[82 2] 

[0092] mire* m 

it. w±mm$s4 0 4 ifigfflffitonmMmi 0 -c*> 

ZWoftkLX^Ztmi. *Jg»*«H«H4 0 6C 
[0093] J: 0 , tmHIIWiW^ 

[0094] 

ct<i^«®>«oni!igas*^ip^r)iET, «^tt 

cod: i ^^«SI)«Wffli^S^llilt-l) £ i: £ . 
[0 1 ] .*5Kfl^iB 1 coHJSMt^(tl»l^mSjmW 

[03 ] 0 1 tcii^»«t*ft*iSUSfli£SS<0Wa* 

1 04 ] xmxnm 2 <o%tmt<z&vmmnMw.vm 
[05] ftm&m&mhwmi&itnmir&zf&- 



1 1/28/OS, EAST Version: 2.0.1 .4 



(8) 



#^8-66099 



1 3 



mm 

[H9 ] mmwMmtf&±m^m®-thi?cr>-<m 

imnmn 10 
ioo mtmwm®. 

102 PWIVK V)-s—9 

104 m.wmk 

106 HH6/»jtS»S3ftH 
108 Hffi/HfflgjfcS 

1 1 o ^wmamwb 
1 1 2 msa 

114 flMKS 
1 1 6 BSD 



1 4 

118a «SHMUil 

ii8b ^a&iatfg 
use msansan 
120 EM/zMmm 

122 Zffi/Zffl£i8*8 

124 ZJWBSflBSB 

126 gJgltJgfgA 

128 j££ft£&B 

130 «J£jSJ£«s 

2 00 |g*HI$aS» 

202 WMSgmis 

204 nam 

206 

300 tiffit£&» 
302 ttJgflUKIMMHI 

400 mmttm 

402 ttfflUHMI 
4 04 fWlfitS 
4 06 ££8£{Mftft 



[02] 



[03] 




T/»te tsecj 



\ 



■ 7tm.et.leC> 



[05] [07] 
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BASIC-ABSTRACT: 



The controller commands the torque current component of a primary AC current 
group as an exciting current is supplied to a three-phase induction motor (100) 
stator. It changes the AC current group size and phase, and controls the motor 
rotational speed. Current detectors (116,118a-118c) measure each primary AC 
current group. A DQ-axis current converter converts the two-phase AC current 
into a Q-axis primary current with a phase difference of 90 deg. in the D-axis 
direction. A sec. flux estimator (124) estimates the D-axis and the Q-axis 
sec. flux by the motor rotor side. 

A first and second presumed speed numerator is computed from a constant 
peculiar to the D-axis and Q-axis sec. flux respectively. A first (126) and 
second (128) speed estimator divides the first and second presumed speed 
numerator by the Q-axis and D-axis sec. flux respectively, and estimates the 
motor rotational speed. Presumed speed switches (130) emit the output of the 
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first and second speed estimators as the motor rotational speed. The motor 
command speed and the presumed speed switches output are measured to change the 
torque current component size. 
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